To compare the success rates of vitrectomy and gas with vitrectomy, gas, and buckle in the treatment of inferior break retinal detachments. Methods: A retrospective case note review of 86 patients who presented with inferior break retinal detachments was carried out. An inferior break was defined as a horseshoe tear present between 4 and 8 o'clock. Patients were analysed in two groups; group A consisted of 41 patients who underwent a vitrectomy and gas, group B consisted of 45 patients who underwent a vitrectomy, gas, and scleral buckle. The features of the retinal detachment, peroperative and postoperative complications, and outcomes of treatment were recorded for each patient. Results: The primary anatomical success rate at 3 months was 89% in group A versus 73% in group B (p = 0.11). There was no statistical difference in the complication rate between the two groups (p = 0.819). The most common cause of treatment failure was proliferative vitreoretinopathy, 20% (n = 9) in group B compared with 5% (n = 2) in group A and this reached statistical significance (p = 0.0159). There was a higher rate of epiretinal membrane development in group B (p = 0.0004). The final attachment rate was not statistically different between the two groups, 95% (39) in group A and 93% (42) in group B (p = 1.0). Conclusion: Vitrectomy and gas without the application of a scleral buckle may be used to safely treat inferior break retinal detachments. It may be used as an alternative to vitrectomy, gas, and buckle which has an increased risk of choroidal haemorrhage, requires a longer operating time, and has all the associated complications of a scleral buckle.
T he use of vitrectomy and gas for the primary repair of rhegmatogenous retinal detachments has become increasingly accepted. [1] [2] [3] A vitrectomy was initially reserved for patients in whom scleral buckling was thought to be difficult-for example, those with media opacities, posterior breaks, and multiple tears. 4 However, over time more indications have been added and it is now the treatment of choice in many cases. [1] [2] [3] When patients with inferior retinal break detachments require a vitrectomy it is routinely carried out in combination with a scleral buckle in order to support the inferior retina thus avoiding difficult posturing. This procedure is technically demanding, has an increased risk of choroidal haemorrhage, 5 requires a longer operating time, 6 and has all the associated complications of a scleral buckle-that is, exposure, refractive change, diplopia, possible decreased retinal blood flow, and risk of anterior segment ischaemia. [7] [8] [9] [10] [11] [12] A small case series by Tanner et al showed that buckling could be avoided in patients who had breaks in inferior retina. 13 In this paper we review the results of patients with inferior break retinal detachments who underwent a vitrectomy without a buckling procedure. These results were compared with patients who underwent the standard treatment of vitrectomy, gas, and scleral buckle.
METHODS
A retrospective case note review of patients who were seen by the vitreoretinal service at Moorfields Eye Hospital was carried out. A vitreoretinal database was used to select all patients who underwent a primary vitrectomy with gas for a rhegmatogenous retinal detachment with one or more inferior retinal breaks from January 2001 to July 2003. An inferior break was defined as a horseshoe tear present between 4 and 8 o'clock. Exclusion criteria included previous retinal detachment surgery or vitrectomy, proliferative vitreoretinopathy (PVR) of grade C or greater, round hole detachments with no associated posterior vitreous detachment, giant retinal tears, retinoschisis, and paediatric cases. Once suitable patients were identified they were further subdivided into two groups. Group A consisted of patients who had a vitrectomy with gas and group B consisted of patients who underwent a vitrectomy with gas and scleral buckle.
Data collected on each patient included demographics, ocular co-morbidity, preoperative visual acuity, and clinical features of the retinal detachment, including type and distribution of all retinal breaks. All patients underwent surgery following an assessment by one of the five consultants in the vitreoretinal (VR) service and the on-call vitreoretinal fellow. The surgery was performed by a member of the on-call vitreoretinal team-that is, a registrar, fellow, or consultant. A standard three port vitrectomy was carried out using a wide angle viewing system (Oculus BIOM). Care was taken to relieve vitreous traction on all retinal tears. A lensectomy was only performed if the lens opacity was impairing the view during the surgery. Following the vitrectomy an internal search was carried out with 360 degree indentation. Additional retinal tears were treated with crotherapy or endolaser depending on their position. A fluid/air exchange was then performed via the most accessible retinal break. If there was no appropriate safe drainage site a retinotomy was performed. The primary break and the drainage site were treated with cryotherapy or endolaser as appropriate. Perfluorocarbon liquids were not routinely used as adjuncts to surgery. All patients underwent an air/gas exchange with either SF 6 
RESULTS
In all, 86 patients were included in the study; 41 (48%) were assigned to group A and 45 (52%) to group B. The average age was 60.0 years (SD 12.94).
The preoperative characteristics of the two groups showed no significant difference (0.608) (table 1).
In group A 25 (61%) patients had horseshoe tears only, 16 (37%) had a mixture of horseshoe tears and round holes. In 16 (39%) patients the retinal breaks were confined to 4-8 o'clock ( fig 1) . The majority of patients (22 (54%)) had a retinal detachment involving two quadrants, eight (20%) involved three quadrants. Twenty (49%) cases involved the macula. An associated vitreous haemorrhage was noted in four (10%) patients.
Group B showed similar features; 29 (60%) had horseshoe tears alone and 16 (33%) had both horseshoe tears and round holes. These were confined to 4-8 o'clock in 14 (31%) patients (fig 2) . Sixteen (36%) patients had two quadrants of retinal detachment and in 15 (33%) cases three quadrants of the retina were detached. There was no significant difference in the area of detachment between group A and group B (p = 0.206). Thirty (67%) cases involved the macula. An associated vitreous haemorrhage was noted in three (7%) patients. A x 2 test comparing the two groups showed no statistical difference (p = 0.634).
In the scleral buckling group (group B) 17 (38%) patients had one quadrant buckled, 17 (38%) had two quadrants buckled, and 11 (24%) underwent an encircling procedure; 93% (42) had uneventful surgery. There was one (2%) case of lens touch, one (2%) iatrogenic break, and one (2%) retinal incarceration. There was no statistical difference in the complication rate when compared with group A (p = 0.819). In group A 95% (39) patients had straightforward surgery and there was one (2.5%) case of retinal incarceration and one (2.5%) iatrogenic break.
The primary anatomic success rate was 89% in group A and 73% in group B (p = 0.1102) (fig 3) . The most common cause of treatment failure in group B was PVR (table 2). The incidence of postoperative PVR was 20% (n = 9) in group B compared with 5% (n = 2) in group A and this reached statistical significance (p = 0.0159).
The distribution of postoperative complications is shown in figure 4 . Group B showed a higher rate of epiretinal membrane formation (p = 0.0004). Two patients in group B developed a choroidal haemorrhage. In both cases this was not noted at the end of the operation but was observed at the postoperative check the following day. 
DISCUSSION
This study showed no significant difference between the final outcomes in patients treated with a vitrectomy and gas or a vitrectomy with gas and scleral buckle (p = 0.6). The decision to use a buckle in combination with a vitrectomy is usually taken in the presence of inferior retinal breaks or PVR. As mentioned earlier, this procedure is technically more demanding, has an increased risk of choroidal haemorrhage, 5 requires a longer operating time, 6 and has all the associated complications of a scleral buckle-that is, exposure, refractive change, diplopia, possible decreased retinal blood flow, and risk of anterior segment ischaemia. [7] [8] [9] [10] [11] [12] The increased risks of this technique would be justified if it was associated with superior outcomes; however, the results of this study would suggest that this is not the case when treating inferior break retinal detachments. At present there is little published on the outcomes of vitrectomy and gas alone in these cases. Tanner et al published a prospective case series of nine patients showing a primary attachment rate of 8/9 (89%) 13 but the numbers are too small to draw any firm conclusions. Most other studies looking at the use of vitrectomy and gas for primary retinal detachment repair do not specify the position of breaks or the details of the operation performed. 14 15 Heimann et al carried out a retrospective study of 53 patients with rhegmatogenous retinal detachment. In their series the primary attachment rate was 64%, but when these cases were subdivided according to position of the retinal breaks there was a 50% redetachment rate in the group with inferior breaks. 4 This result would suggest a poor outcome for these patients; however, the numbers were small (six patients).
Although there is an absence of specific clinical evidence, there is published literature supporting the theoretical basis of this technique. The forces of retinal detachment and reattachment were well described by Machemer in 1984. 16 In his Jacksonian lecture he showed that there were three factors required to achieve retinal re-attachment-that is, relief of traction, alteration of intraocular currents, and chorioretinal adhesion. All of these conditions can be addressed with a vitrectomy and gas. Relief of vitreous traction should be achieved during a vitrectomy; in fact, with the introduction of panoramic viewing systems-for example, oculus BIOM access to peripheral retinal pathology has been enhanced. 17 Alteration of intraocular currents within the eye may be achieved with scleral buckling and with the Figure 4 Postoperative complications. Group A: vitrectomy and gas, group B: vitrectomy, gas, and buckle. use of intraocular gases. 16 18 19 The introduction of air in the treatment of retinal detachment surgery dates back to work carried out by Ohm in 1911. 20 Following the development of longer acting gases, the elucidation of their physical properties, and the increased use of vitrectomy, intraocular gases have become indispensable in the treatment of many vitreoretinal conditions. [21] [22] [23] [24] Based on this research it has been deduced that intraocular gases may not be used to tamponade inferior retinal pathology without awkward posturing or a scleral buckle. [21] [22] [23] [24] More recently, data have emerged showing that with a good intraocular gas fill the need for posturing following macular hole surgery can be reduced. 25 26 We have applied these findings to our practice to hypothesise that a good vitreous clearance combined with a large gas fill may allow us to treat inferior retinal pathology without the use of a scleral buckle.
In our study there was a significantly higher rate of PVR in group B (20%) compared to group A (2%). Although PVR was used as an exclusion criterion it is possible that these patients had undocumented preoperative PVR, which played a part in the choice of operation. All of the patients who developed PVR had a scleral buckle planned before the operation. This is one of the limitations of the retrospective nature of this study.
There was a significantly higher rate of epiretinal membrane formation noted in the postoperative examination of patients in group B which probably reflects the increased rate of PVR in this group.
There are a number of limitations to this study. Because of its retrospective nature no firm conclusions as to the relative merits of this technique compared with a vitrectomy and gas and buckle can be drawn. The surgery was also carried out by a number of surgeons, which allows for no consistent comparison of the results. This may in fact not be a significant disadvantage since our results would suggest that this approach is safe in the hands of a variety of surgeons of differing grades
In conclusion, this study suggests that there is a place for vitrectomy and gas without the use of a scleral buckle in the primary repair of patients with inferior retinal break detachments.
